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Background

The global COVID-19 pandemic, caused 
by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has led to 
substantial consequences on public health 
systems both directly and indirectly. Over 
a year into the pandemic, there have been 
more than 164 million confirmed cases of 
COVID-19 and more than 3.4 million deaths 
reported from 216 countries across the 
globe (1). National governments, interna-
tional organizations, academia and other 
stakeholders are developing and updating 
guidelines to reduce exposure and limit 
spread to the healthcare providers and the 
public at large (2). 

Between 1-10% of COVID-19 cases are in 
children (in unvaccinated populations,) and 
most children have had mild symptoms, 
a good prognosis and very low mortality 
rates (3-6). Similarly, the majority of preg-
nant women experience relatively mild 
symptoms or remain asymptomatic, but 

recent data show an increased risk of 
maternal morbidity and mortality espe-
cially among symptomatic pregnant 
women with COVID-19, as well as an 
increased likelihood to deliver preterm and 
admission of their babies to the neonatal 
unit (7, 8). These outcomes may be even 
higher among pregnant women in low and 
middle income countries (9). This emerg-
ing evidence underscores the importance 
of ensuring quality care during the antena-
tal and post-partum period. 

Disruption of essential services across 
MNCH has impacted millions of lives 
around the world. Maintaining quality 
essential care is critical; data from different 
qualitative surveys and quantitative analy-
sis suggest access to routine antenatal 
care, skilled attendants at birth, postnatal 
and pediatric care, have each declined. 
Fear of contracting the virus, mis-messag-
ing, myths, lockdown measures, fear of 
quarantine practices, shifting priorities at 
primary healthcare level, limited travel, and 
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over-stretched health systems with disrupted supply 
chains and limited personal protective equipment are 
the drivers for the changes in service delivery (10). 

In addition, it is critical for policymakers to consider the 
indirect consequences of the pandemic. Experience 
during the 2014 Ebola outbreaks in Africa demon-
strated indirect effects on access and utilization of 
healthcare as well as socio-economic impacts, which 
outweighed direct ones (11). A modelling study of 
COVID-19 effects using the Lives Saved Tool (LiST) esti-
mated that the least severe scenario of reductions in 
coverage of essential interventions combined with an 
increase of wasting would result in 253,500 additional 
child deaths and 12,200 additional maternal deaths 
over 6 months from reduced coverage of MNCH inter-
ventions and increased wasting (12). While there has 
been some recovery, early and alarming reductions in 
immunization coverage have occurred in more than 68 
countries, affecting approximately 80 million children 
under the age of one year (13). 

The purpose of this brief is to summarize current evi-
dence and guidance for maintaining safe and effec-
tive care across the spectrum of maternal, newborn 
and infant care while protecting mother and child and 
health care providers during COVID-19. Furthermore, 
we review implications of the principle of “do no 
harm” for maternal, newborn and infant care deliv-
ery during COVID-19, so that this information is con-
veniently and readily available to clinical and health 
system policy leaders and stakeholders in countries 
and communities. Additionally, considerations for safe 
oxygen delivery as well as key Infection Prevention 
and Control (IPC) measures at home and in health-
care facilities for pregnant women, newborns and 
children are described in detail later in the brief.

Essential services from antenatal care through deliv-
ery and postnatal care save lives and promote good 
health in mothers and babies, Essential services and 
quality of care during COVID-19 can only be achieved 
with clear messaging around IPC, provision of neces-
sary supplies in health care facilities and in commu-
nities, strengthened and alternative referral options, 
and alternate modes of service delivery.

The WHO recommends several strategies to mitigate 
transmission of COVID-19 in health facilities which are 
general precautions, and not specific to any of the sec-
tions that follow. These include the need to screen and 
triage for suspected COVID-19, followed by isolation and 
containment of those diagnosed (14). Hand and respi-
ratory hygiene, use of adequate PPE, environmental 
disinfection, and safe disposal of harmful waste, spatial 
distance and adequate ventilation in isolation, waiting 
and triage areas are all mandatory steps to reduce the 
risk of transmission. Outpatient care, including ante-
natal and postnatal health visits should consider using 
telemedicine as a form of providing care and prioritizing 
symptomatic patients to minimize requirement for PPE 
and risks of exposure (15). Community-health workers 
(CHWs), equipped with PPE and capacitated in IPC 
can help to maximize community outreach and ensure 
safety, including for home visits for ANC and PNC. 

Ensuring adequate perinatal care  
of women and the newborn

Antenatal care (ANC)

•  Essential services must be maintained to iden-
tify mothers and newborns at risk and to mini-
mize COVID related complications

•  Pregnant women with COVID-19 are at an 
increased risk of critical illness and death com-
pared to non-pregnant women. However the 
majority of pregnant women with COVID-19 
have mild symptoms.

•  Universal screening for COVID-19 should be 
offered to all pregnant women entering a health 
facility for delivery or undergoing a procedure. 
Those with symptoms of COVID-19 should be 
prioritized for testing.

•  Skilled and respectful care to mothers and new-
borns at all levels of care can improve outcomes

•  Psychosocial support with attention to anxiety, 
depression, and intimate partner violence is crit-
ical for all pregnant women — especially during 
the COVID-19 pandemic

•  Pregnant women at high risk of exposure to 
SARS-CoV-2 or severe disease may be vaccinated 
in consultation with their health care provider
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Maintaining equitable and quality antenatal care (ANC) 
holds immense significance for a positive pregnancy 
outcome. WHO recommends eight antenatal contacts 
and more frequent calls or text message reminders, 
if feasible, to monitor maternal pregnancy-induced 
hypertension, HIV, gestational diabetes or other 
comorbidities. WHO also recommends careful moni-
toring of pregnant women who have been exposed to 
confirmed COVID-19 cases, and prioritization of preg-
nant women with symptoms of COVID-19 for testing 
as those testing positive may require specialized care.

The initial strategy to mitigate transmission of 
COVID-19 and adverse pregnancy outcomes includes 
informing pregnant women of their risks for COVID-
19 complications and the warning signs of severe 
COVID-19. Preventive measures include the need to 
screen and triage for COVID-19, followed by isola-
tion, containment and treatment of those diagnosed 
(14). To minimize the risk of acquiring SARS-CoV-2 
infection, pregnant women should limit unnecessary 
interactions with individuals suspected to have been 
exposed to or infected with SARS-COV-2, including 
those within their household, as possible. When 
going out or interacting with others, pregnant women 
should maintain social distance and avoid crowded 
spaces, wear a non-medical mask where distanc-
ing is not possible and frequently wash their hands. 
Providers who care for pregnant women should be 
familiar with guidelines for medical management of 
COVID-19, including management of COVID-19 in 
pregnancy (16). Precautionary measures, including 
infection prevention and control, especially during 

procedures such as vaginal and ultrasound examina-
tions, must be ensured at all times. 

Pregnant women at high risk of exposure to SARS-
CoV-2 (e.g., health workers) or who have comorbidi-
ties which add to their risk of severe disease may 
be vaccinated in consultation with their health care 
provider. WHO does not recommend discontinuing 
breastfeeding after vaccination (17).

In addition to the direct effects of COVID-19 it is impor-
tant to lessen any indirect effects on pregnant women 
which might make the disruptions due to COVID-19 
a bigger challenge. WHO and UNICEF have high-
lighted the importance of timely access to respectful 
patient-centered and skilled midwifery, obstetric and 
neonatal care, as well as psychosocial support for all 
pregnant women, including those suspected of or 
confirmed as having COVID-19 (16). Available data and 
reports point towards an increase of vulnerability and 
risk factors of violence for women and girls during the 
pandemic (18). In an interrupted time series assess-
ing the impact of distancing and stay-at-home orders 
to restrict spread of COVID-19 transmission on socio-
economic issues in Bangladeshi women and their 
families, Hamadani et al (19) documented increase in 
food insecurity, intimate partner violence, and depres-
sion and anxiety amongst women who were mothers 
or female guardians, compared to data collected 2 
years prior to the COVID-19 pandemic.
 
Intrapartum care
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•  All women should have individualized delivery 
planning and antenatal counselling, especially 
high-risk cases

•  It is essential to maintain 24/7 facility-based 
deliveries with skilled birth attendants and 
respectful care

•  The mode of delivery should be determined by 
the clinical condition of the mother and obstetric 
indication.

•  All pregnant women, including those with sus-
pected, probable or confirmed COVID-19, should 
have access to a companion of choice during 
labour and childbirth
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Pregnant women with risk factors (such as hyperten-
sion, diabetes, obesity, and/or advanced age) should 
be referred for medical management in designated 
facilities (20-22). They should be counselled about 
the potential for severe complications from COVID-
19 infection and recommended measures to protect 
themselves and their families from exposure and 
transmission. If hospitalization for COVID-19 is indi-
cated during pregnancy, care should be provided in a 
facility that is equipped with adequate maternal and 
fetal monitoring. A large population-based study (20), 
the United Kingdom Obstetric Surveillance System 
(UKOSS), reported that 25% of hospitalized preg-
nant women with COVID-19 infection delivered pre-
maturely. Similarly, US CDC reported 12.9% preterm 
births in COVID-19 infected women, 2.7% higher than 
the national average (23). All births in the UK study had 
good prognosis, but two stillbirths were reported with 
unclear cause of death. The most recent evidence sug-
gests low risk of perinatal transmission when strict 
infection control measures are present throughout 
delivery, childbirth and the early neonatal period (24). 

It is important to individualize delivery planning and 
antenatal counselling, especially in high-risk cases. 
Strict monitoring for danger signs during labour is 
critical. Having a birth companion is important for 
the safety and well-being of the woman during labor 
and childbirth. The WHO Clinical case management 
of COVID-19 guidance recommends that all pregnant 
women, including those with suspected, probable or 
confirmed COVID-19, have access to a companion of 
choice during labour and childbirth (16). Precautionary 
measures for companions include wearing masks, 
maintaining hand hygiene, and staying close to the 
delivering mother throughout to avoid contamination 
of others in the delivery site. 

Although there is a possibility of airborne transmis-
sion of SARS-CoV-2 virus during procedures which 
might generate aerosols (25), there is mixed evidence 
regarding aerosol generation during pregnancy and 
childbirth procedures (26). Other important factors 
governing transmission of infection include the route 
and duration of exposure, ventilation, the size of 
inoculum, and host immunity (27).

Newborn care

The newborn period, infancy, and the first year of life 
are the most vulnerable time for child survival (28). 
While the majority of neonates with COVID-19 have 
either asymptomatic or mild disease, reported trans-
mission in the postnatal period most commonly occurs 
through the mothers’ respiratory secretions (29, 30). 
WHO recommends mothers with suspected or con-
firmed COVID-19 not be separated from their new-
borns and early and uninterrupted skin-to-skin contact 
be facilitated and encouraged as soon as possible after 
birth with appropriate IPC measures (16, 31). Mothers 
should be counselled that the benefits of breastfeed-
ing substantially outweigh the potential risk of COVID-
19 transmission. Women with confirmed or suspected 
COVID-19 should wear a medical mask during contact 
with the baby, including while feeding. While 8-10 
studies showed the presence of SARS-CoV-2 RNA 
in breastmilk, active COVID-19 (virus that can cause 
infection) has not, to date, been detected in the breast-
milk of any mother with confirmed/suspected COVID-
19. It appears unlikely, therefore, that COVID-19 would 
be transmitted through breastfeeding or by giving 
breastmilk that has been expressed by a mother who 
is confirmed/suspected to  have COVID-19 (32, 33). 

•  SARS-CoV-2 infection in neonates is rare, and,  
if infected, the majority of newborn infants  
have either asymptomatic or mild disease with 
good prognosis

•  Mothers, regardless of COVID-19 status, should 
not be separated from their infants unless they 
are too unwell to provide care

•  The benefits of human milk outweigh any theoret-
ical risk of infection. WHO recommends mothers 
with suspected or confirmed COVID-19 initiate 
breastfeeding within 1 hour of birth, wearing 
medical masks and practicing hand hygiene

•  All newborn health care providers must be 
trained in recognizing newborn danger signs 
and should consider COVID-19 infection as part 
of differential diagnoses

•  Pulse oximetry screening and safe use of oxygen 
are important considerations for small or sick 
newborns, including those suspected of COVID-19
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Accumulating experience from registries of neonatal 
outcomes also supports the safety of breastfeeding 
(NPC-19 Registry my/visme.co/view/ojq9qq8e-npc-
19-registry). In situations where a mother is separated 
from caring for her infant or from continuing direct 
breastfeeding due to illness, she should be encour-
aged to express milk if possible. Other options that can 
be explored for ill mothers include donor human milk. 
It is also important for mothers with suspected or con-
firmed COVID-19 to practice hand hygiene with soap 
and water or alcohol-based hand rub, especially before 
contact with her child. Mothers of infants who require 
specialized hospital-based care should be allowed free 
access to the baby, with appropriate infection preven-
tion control (IPC) measures.

Postnatal care (PNC)

Essential postnatal care is important for maximizing 
health and meeting the needs of both the mother 
and the newborn during this critical phase of their 
lives. All mothers should receive practical support 
to enable them to initiate and establish breastfeed-
ing and manage common breastfeeding difficulties. 
Appropriately trained health care professionals and 

community-based lay and peer breastfeeding coun-
sellors should provide this support, adhering to IPC 
measures. Depending on the available resources 
and existing policy, a public health nurse, CHW or 
a midwife can continue the postpartum care in the 
community. In order to provide consistent high-qual-
ity services across the continuum of care, alterna-
tive methods of delivery such as digital platforms 
and home health visits may need to be explored (15). 
Digital platforms can include clinical consultations 
through video chats or telephones, e-pharmacies, 
helplines, mobile health applications, text messag-
ing, and email. Routine postnatal visits in health 
facilities could be potentially replaced with postnatal 
counselling and use of alternative platforms such as 
home-based visits or telemedicine (2, 34). 
 
Child Health

Essential services for child and adolescent health 
encompass promotion of health and nutrition, moni-
toring of growth, timely immunization, manage-
ment of common illnesses such as pneumonia, 
diarrhea, malaria, and vaccine-preventable diseases, 

•  PNC services for mothers and newborns should 
be maintained, while also incorporating IPC mea-
sures, including proper hand washing, wearing 
masks, and maintaining physical distance

•  Postnatal visits and examination of the newborn 
should follow WHO guidelines on danger signs, 
weight monitoring and feeding

•  Innovative approaches to delivery of PNC should 
include telemedicine, digital platforms, mobile 
health applications and safe community outreach

•  The mother’s mental health and well-being 
should be evaluated along with recognizing signs 
of illness and ensuring care seeking, provision of 
micronutrient supplementation, counselling on 
lactation, contraceptives, healthy environment, 
screening and support for intimate partner vio-
lence and healthy diet during post-partum period

•  All mothers should receive emotional and practi-
cal support to enable them to initiate and estab-
lish breastfeeding

•  Essential services for children and adolescents 
include promotion of health and nutrition, moni-
toring of growth, timely immunization, manage-
ment of common illnesses such as pneumonia, 
diarrhea, and vaccine-preventable diseases, man-
agement of malnutrition, and treatment of 
chronic illnesses

•  The benefits of continuing immunization far out-
weigh the excess risk of COVID-19 associated 
with exposure during vaccination visits

•  CHWs can be equipped and trained on use of 
PPE and IPC to maximize community outreach 
and community-based care, including provision 
of medicines and counselling

•  It is important to maintain uninterrupted nur-
turing care in healthcare facilities and in com-
munities, including management of common 
childhood illnesses, evaluation of and adequate 
support for child abuse and violence, adequate 
nutrition, and support to caregivers to provide 
responsive care.

https://my.visme.co/view/ojq9qq8e-npc-19-registry
https://my.visme.co/view/ojq9qq8e-npc-19-registry
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management of malnutrition, measures that support 
parents to provide nurturing care and enhance early 
child development, and prevention and treatment 
of chronic illnesses (35). Interruptions in these ser-
vices and COVID-19 containment measures can 
impede implementation of best practices for child 
health. A full review of recommendations for child 
and adolescent health are beyond the scope of this 
brief, but there should not be disruption in the provi-
sion of routine well or sick child care, and adequate 
IPC protocols should be maintained. Evidence-based 
guidelines and resources to address and implement 
services to manage these issues are available from 
WHO, UNICEF, and professional societies (36-40).

Safe Use of Oxygen and COVID-19 

Oxygen is an essential treatment for certain neonatal 
conditions and severe pneumonia with hypoxemia 
in children. Hypoxemia is also a common complica-
tion in COVID-19 pneumonia with damage to lung 
cells leading to fluid accumulation, inflammation, 
and hyaline membrane formation (41), which even-
tually may cause hypoxia and respiratory failure 
(42). Safe use of oxygen is imperative in preventing 
hypoxemia-related deaths. Thus, it is crucial that all 
primary, secondary and tertiary facilities that provide 
care to pregnant women, newborns and children, 
including those with COVID-19, have systems to 
ensure reliable, uninterrupted oxygen supply, dispos-
able, single-use oxygen delivery interfaces (including 
nasal cannulas, continuous positive airway pressure 

(CPAP) devices, Venturi masks, and masks with res-
ervoir bags), pulse oximeters for triage and to monitor 
oxygenation levels, healthcare providers (HCPs) 
trained in safe oxygen administration, and biomedical 
support staff to maintain oxygen delivery equipment 
(16). While not essential for low flow delivery, humidi-
fication of administered oxygen helps preserve ciliary 
function, which allows more effective gas exchange 
and improves comfort (43). 

WHO recommends oxygen supplementation in 
children with severe COVID-19. Emergency indi-
cations include: obstructed or absent breathing, 
severe respiratory distress, central cyanosis, shock, 
coma, or convulsions) or SpO2 < 90%, even in the 
absence of emergency signs (16). Resuscitation 
with airway management and oxygen therapy 
should be administered to achieve a target SpO2 of 
90% or more in children. Oxygen should be deliv-
ered by nasal prongs or cannula in young children as 
these devices may be better tolerated, as opposed 
to masks. Respiratory support for pregnant women 
with COVID-19 is similar to the general population 
with fetal wellbeing to be taken into consideration 
as well. An SpO2 of 94% is targeted in pregnant 
women with high flow nasal oxygen (HFNO) pre-
ferred if the targeted SpO2 is not maintained (44). 
For both pregnant women and children, a trial of 
HFNO and other non-invasive ventilation methods 
including CPAP and bi-level positive airway pressure 
(BiPAP) are useful in management of COVID-19 and 
mild acute respiratory distress syndrome (ARDS).

Clinicians can identify hypoxemia from clinical signs, 
or through invasive (arterial blood gases) and non-
invasive (pulse oximetry) methods. However, clinical 
signs alone may not always predict onset of hypox-
emia and recognition of signs is subject to the health 
care provider’s skills (45). More objective diagnostic 
tools such as pulse oximetry are required for accu-
rate and prompt diagnosis of hypoxemia. In addition, 
a proportion of COVID-19 patients do not present with 
any signs or symptoms of distress, a phenomenon 
termed ‘silent’ or ‘happy’ hypoxemia, thus relying 
solely on clinical signs can result in misdiagnosis of 
these patients (46).

•  Hypoxemia is present in certain newborn and 
pediatric conditions including respiratory distress 
syndrome and asphyxia as well as in acute lower 
respiratory tract infections. Hypoxemia is also a 
common complication of COVID-19 pneumonia

• Safe use of oxygen is essential to do no harm

•  Pulse oximeters are required for accurate diag-
nosis and safe treatment of hypoxemia

•  Oxygen supplementation can result in harmful 
consequences if delivered in too high concentra-
tion or via inappropriate delivery method
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Pulse oximeters measure the percentage of oxy-
genated haemoglobin in arterial blood and are an 
accurate, cost-effective, non-invasive means of iden-
tifying and monitoring hypoxemia (47). Compared 
to clinical signs alone, pulse oximetry can identify 
hypoxemia accurately in 20–30% more children (48). 
Children with hypoxemia must be observed closely 
for signs of clinical deterioration such as rapidly  
progressive respiratory failure, poor oxygen intake 
and shock (16, 49). In case of established hypoxemic 
respiratory failure, hemodynamic instability, multi-
organ failure, or abnormal mental status, the use of 
invasive ventilation is recommended (50). 

Oxygen supplementation can harm patients when 
those requiring oxygen are incorrectly identified, or 
when oxygen delivery is too high or variable and 
monitoring is inadequate. Preterm infants are often 
exposed to high concentrations of oxygen for long 
periods of time leading to development of broncho-
pulmonary dysplasia (BPD) or retinopathy of prema-
turity (ROP). Aside from the inherent risks associated 

with high oxygen supplementation, use of inappro-
priate delivery methods such as dry and cold oxygen 
or low-quality methods of securing oxygen (e.g., 
tape not suitable for newborn skin) can also cause 
harm regardless of age. 

Increased investments in oxygen systems as part 
of the COVID-19 response are an opportunity to 
increase access to oxygen and build capacity in 
oxygen therapy for newborns and children. In the 
long-term, this will help safely treat the many causes 
of hypoxemia in children.

Infection Prevention and Control (IPC) 

Basic infection prevention and control (IPC) mea-
sures should always be in place in all health facili-
ties and in the context of community-based health 
care. Additional and strengthened IPC measures 
are recommended by WHO in the context of 
COVID-19 (14). Countries with limited resources 
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for IPC are asked to maintain at least the minimum 
requirements for IPC developed by WHO (51) to 
provide the minimum required protection to HCWs 
and patients. 

COVID-19 IPC care protocols for pregnant mothers 
are similar to those for general patients. WHO has 
put forward five IPC strategies to prevent transmis-
sion of COVID-19 in health facilities (14): 

1. Early recognition of patients suspected with 
COVID-19 through screening and triage followed 
by rapid isolation to contain transmission (52). 
The recommendations for isolation rooms is 
that the space should be clean, away from main-
stream clinical areas with good ventilation and 
physical distancing. 

2. Standard precautions always need to be main-
tained. WHO recommends cleaning hands accord-
ing to the WHO’s 5 moments for hand hygiene. 

3. Patients in different categories should be isolated 
separately, as either being suspected or confirmed 

to have COVID-19. This can be achieved by desig-
nating separate rooms and healthcare teams for 
the different cohorts. The equipment used in these 
rooms should be kept separate, must be single-
use or disinfected each time if used on another 
patient (53). It is important to maintain physical 
distancing, screening and triage, one-way patient 
flow and other precautionary protocols in care 
facilities and in-patient care units to reduce trans-
mission. The presence of family or an attendant 
should always include proper use of PPE. Children 
in isolation require child-friendly, nurturing care and 
spaces. If possible, a caregiver should accompany 
children. The family, if separated from the newborn,  
may also need additional psychosocial and emo-
tional support.

4. There must be a focus on protective measures 
related to HCWs, which includes adequate 
training on up-to-date COVID-19 definitions and 
protocols, adjusting schedules to minimize over-
crowding, staggering cafeteria meals to ensure 
physical distancing and ensuring HCW compli-
ance to precautionary measures. 
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5. Adequate environment cleaning, spatial distance 
and ventilation are needed to significantly reduce 
spread of infectious pathogens (54, 55). 

It is important for HCWs, including CHWs to adopt 
a rational use of PPE, including masks, in order to 
maintain efficacy and avoid shortages of supplies. 
Community based health care requires adherence 
to IPC protocols including in the context of child 
health and immunization services (56). 

General considerations for safe care delivery 
during the COVID-19 Pandemic
It is important for the HCPs and HCWs to ensure 
strict adherence to IPC protocols in all care set-
tings. Many countries are facing health workforce 
challenges, including shortages, maldistribution and 
misalignment between population health needs 
and health worker competencies. Adopting tele-
health modalities is a potentially successful strategy 
to reduce the risk of SARS-CoV-2 transmission in 
healthcare settings while maintaining high quality 
patient care. At facilities, patients should be advised 
to put on face coverings before entering the facil-
ity, follow triage procedures, and maintain physical 
distancing when possible. HCPs should wear a face-
mask at all times while in a healthcare facility. HCPs 
entering a room of a patient with suspected or con-
firmed SARS-CoV-2 infection should make use of 
face masks, gown, gloves, and eye protection, and 
should perform hand hygiene before and after all 
patient contact.  

When performing potential aerosol-generating pro-
cedures including administration of supplemental 
oxygen and bag-mask ventilation, High-flow and 
CPAP, tracheal intubation, tracheostomy and manual 
ventilation prior to intubation, airborne precautions 
should be used, including use of N95 masks and face 
shields if available, in addition to contact precautions 
to prevent risk of SARS-CoV-2 transmission (57). 
Only necessary personnel should be in the room 
when performing these procedures. Particulate res-
pirators (N-95 masks or equivalent) should be prop-
erly fitted, seal checked prior to use, and wherever 
possible, procedures must be performed in rooms 

with negative pressure ventilation with a minimum 
of 12 air changes per hour or at least 160 L/second/
patient in facilities with natural ventilation. A recent 
systematic review did not identify any studies that 
directly reported on the risk of aerosolization with 
HFNO use in COVID-19 infection (58).

Conclusions

The COVID-19 pandemic has served to amplify the 
basic needs and priorities for high quality, respect-
ful, universal care. Throughout the MNCH contin-
uum, it remains key to 1) strengthen investments in 
care, especially around the time of birth and the first 
week of life; 2) improve the quality of care through-
out the MNCH continuum and across all levels of 
the health system, including at community level; 3) 
expand quality services for small and sick newborns; 
4) reduce any inequities in accordance with the prin-
ciples of universal health coverage (UHC), including in 
humanitarian and vulnerable settings; 5) promote the 
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engagement and empowerment of mothers, families 
and communities to participate in and demand quality 
care; and 6) strengthen measurement and account-
ability to count every birth, death and stillbirth. 

SARS-CoV-2 may not affect most newborns and chil-
dren directly as most have mild disease with rare 

complications, however, increased disease severity 
has been observed in pregnant women suffering 
from COVID-19 compared to non-pregnant women. 
Interruptions in essential pregnancy, neonatal, 
postnatal and pediatric healthcare services due to 
COVID-19 may result in inadvertent harm to children 
as well as to their mothers. These disruptions can 
occur due to efforts to contain the outbreak, includ-
ing self-isolation and lock-down measures, delayed 
vaccination schedules, interruption of programs 
for community engagement and behavior change, 
decreased health-seeking behavior for fear of infec-
tion, and financial instability. Adequate, appropri-
ate, and safe MNCH health care delivery can be 
achieved by maintaining essential elements of high-
quality care in combination with IPC measures. 
Contextual and diverse strategies using alternate 
technologies, including digital technologies, can be 
instituted to ensure continuity of care. Much is still 
to be learned about direct and indirect impacts of 
COVID-19 on patients, healthcare providers and the 
health system. Scale up and safe implementation of 
oxygen systems, maintenance of essential services 
through innovative approaches and quality respect-
ful maternal and newborn care are emerging as pos-
itive effects of the COVID-19 pandemic.
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